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REMARKS 

I. Status 

No claims have been amended in this paper. There is no issue of new matter. 
Upon entry of this paper, claims 85-88, 90, 93, 95-100, 104-116, 135-137, and 
141-175 are pending and subject to examination. 

II. Claim rejections - 35 U.S.C. §112 

In the Advisory Action, the Office maintains the rejection of claims 85-88, 90, 93, 
95-100, 104-116, 135-137, and 141-175 under 35 U.S.C. § 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. The Office also maintains the rejection of 
claims 85-88, 90, 93, 95-100, 104-116, 135-137, and 141-175 are rejected under 35 
U.S.C. § 1 12, first paragraph, as allegedly failing to comply with the enablement 
requirement. See Advisory Action at page 2. Specifically, the Office contends that the 
Tgi is not a constant, and that the corresponding pages of the Polymer Handbook, 
supporting Tgi is a constant, "is not provided in the reply nor elsewhere in the record 
and was not considered." Id. Applicants respectfully disagree and traverse this 
rejection for the following reasons as well as for the reasons of record. 

Applicants maintain that Tgi as used in the present claims is theoretical and is a 
constant for a given monomer. Applicants hereby submit copies of the corresponding 
pages of the Polymer Handbook showing that Tgi is a constant for each particular 
monomer. For example, the Tgi for acrylic acid is 379 K (which is approximately 
105.84 °C (379 K - 273.16)). Applicants note that, as shown on the attached copy of 
page VI 197, there are more than 10,000 papers containing data regarding glass 
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transition temperature, the attached copies of the corresponding pages of Polymer 
Handbook only representing a fraction of those data. 

As such, the claims are not indefinite as would have been recognized by one of 
ordinary skill in the art. Accordingly, Applicants respectfully request that the rejection be 
withdrawn. 



In view of the foregoing remarks. Applicants respectfully request reconsideration 
of this application, and the timely allowance of the pending claims. 

Please grant any extensions of time required to enter this response and charge 
any additional required fees to Deposit Account No. 06-0916. 



CONCLUSION 



Respectfully submitted, 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 



Dated: December 27, 2010 





Wen Li 

Reg. No. 62,185 



Tel: (650)849-6649 
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^i,is.5(*r.^K; iioi-uL-iu. ui tu(,.. 

culci (long chains that have 
rii; crystallite) provide physical 

■ Isjjulitf'i- such as the methacrylates and 
high dcpendtncitrs of ?g on 
bonding can affect either by 
^jls^s^ivs; energy of chain segments, or by 
degrees of freedom of chain 
•n>ticept has been used (1240) to aid 
^;;sg&«l8ls. 

Vtei£-'<JS<?'> polymer 7'g's may be little 
||j<^S&sse (5l,52j (at least for isothermal 
my decrease (51,54). Tg values 
^ the highest quoted on the sample 
ciystaltinily, other factors being 

^^^rs^^siC* of crosslinks in a satqple 
to an uncrosshnked sample. Tliis 
gk^^s^sit of the chemical composition of 
^"^gs^t <«:J'W».{ by the restricted motion of 
LOsslinking sites. However, the 
behave similarly to a second 
f an increase or a deciease m Tg 



^^Isi p(.blished data is caused by tlu- 
^ Con-mon impurities are unpolymer- 
-^jKikcular weight polymer, solvents, 
ssi?* <;jvuld be taken to remove such 
^-^v^vv 111 small concentrations can lead 
I.H li fg of over 40*0 and sometimes 
#<3x^;sj transitions", for example "water 
from publications that descnbe 
J<f sxclude dUuents and the residud 
ski^^sii,. Few references contain Ms 
'SiJusis should he i^aided as cmly 



value, which itself can be very dependent on 
olymer interactions and, to some extent on the 
temperatuic. Usually, the highest viscosities and the highest 
molecular weight polymers are associated with the most 
reliable data. 

The classical model for the effect of molecular weight on 
Tg is (1219-1226) 



This model suggests that the glass transition t 
reaches a limiting valiie when the number average molecular 
weight of the polymer is large. Cowie and Toporowski 
(1220) have shown that there is no further itKrease in Tg 
when the molecular weight is above a critical value, which 
is similar to tiie critical moleeular weight for visccsity. 



5. Thermal History 

We have previously 
(cooling rate, Maedtog 
ttem^hodof 



6. Pressure 



in detail bow themaal history 
and teinperaaire)i as well as 
aifects the reported Tg. 



Increasing pressure increases Tg in a linear relationship. A 
simple model is (Refs. 1227-1230) 

where Tg(p) is tl» ^iss ttaaisition temperature as a fianction 
of pressare, p is pressure, and s is the linear pttessuie 
coefficient. TTiis coefficieitt is 0.2K/MPa for flexible 
aliphatic chains, and 0.55K/MRi for semirigid aromatic 
chains (1231-1233). The effect of pressure on Jg can be 
important m some processing applications, such as injection 
molding. A different method for modeling the effect of 
temperature lakes into account pVT data near Tg (1235- 
1 237), giving an equation that indudes the bulk modulus of 
the polymer glass. 



er generally increases with 
It up to a Imiting value, known 
J8t Tg value (48,104,105). The 
, 'ymers with particular end-groups 
'^iixy decreases with increasing 
J For some polymers, T^'s are 

eight (108) 
J45ts condensation polymers, are for 
^■Ssj^lecular weight and it seems likely 
^^Hm'sJ be obtained if higher molecular 
eu, Man> polymers are not 
respeti to molecular weight 
fJiOlccLilar weight distributions. In 
*vi«isy}t" of molecular weight is a 



D. ESTIMATION METHODS FOR THE GLASS 
TRANSITION TEMPERATURE 

Several researchers have developed group contribution 
methods for coirelaling polymer properties, including the 
glass transition temperature (1238-1240), These techni- 
ques emphasize quantitative modehng of tlie various cliccts, 
of polymer structure on Tg, and are a valuable aid to 
interpreting experimental data and estimating glass transi- 
tion temperatures for new materials, 

E. CLASSIFICATION, NOMENCLATURE, 
AND ABBREVIATIONS 

Over 10000 papers contain glass transition data (43). This 
section of Polymer Handbook represents a fraction of these 

References page VI -253 
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,L^SS TRANSITfON TEMPERATURES OF POIYMERS 



data of ihc data in the tables are for linear 

homopolyinerh in general, the polymers contain no 
ddditives t>t dilujtiti. and are tiiought to have Io'a or nu 
hraaclung 

Polymers are subdivided mtu piintiple classe- by tlie 
compoMtion (if their repeating chain segment acyclic 
carbon polymers, carbocyclic polymers, acyclic hcteroatom 
polytnerb, heterocychc polymers, and copolymers. All 
entries are placed ia die most senior class their structure 
commands (109,110) and ^>pear in only one class. The 
subclasses and their entries are organized in alphabetical 

1. Naming C onventions 

With the exception of common polymers with accepted 
trivial names, the polymers are named substantially 
according to the ACS recommendations for polymer 
nomenclature (110) in conjunction with lUPAC rules 
(109); less common polymers are cross-referenced 
from the trivial to the systematic name. Systematic names 
are not given for all the polymers in ordo- to save spaoe. 
Substitudve nomeaclatuie is generally used for idinple 
radtcalSi but for bag combinafioiis of radicals replace- 
ment nomenclature has been used to provide a much 
shorter name (as ftx- some fluoiocrylates with ether side 
chains). 

When sequences of radicals have repeated, the repeating 
sequence has been written once and prefixed "di", '"tri", 
etc. as appropriate, for example, di(oxyethylene) for the 
sequence -O-CH2-CH2-O-CH2-CH2-. Note that the 
diradical "di(oxyethylene)" must be distinguished from the 
diracUcal "dioxy ethylene" which has the structure, -O-O- 
CHi-CHz-, and also the diradical "elhylenedioxy" which 
has the structure, -O-CH2-CH2-O- (lUPAC role 
C205.2). The principle underlying ttsR last-named diradical 
has not genendly been extended to the naming of polymers 
in this section^ ie., diradicals of structure -X-Y -X- are 
not named YdiX, with the exception of alkanedioyl 
dka<Ucals, because of the difficulty of locating indexed 
poljraer names m which the dinidicals are not naned from 
left to light. Many polymers are derivatives pf flie djradical 
"propylene" --CiS(CH3)-CH2--; the substiitutcd dradical 



•'propylene' is used in naming; polxmers it,st, - 
methylethylene" which could be preleixed. 

Polymer names are tabulated in alphabetical f^j^ 
each subsection, but 1 



1. prefixes like sec-, tert-, including de^i 
and the numbeis showing locations of s 
ignored except as secondary and tertiar\ 
order. For example, poly(ethylene 2 6- 
appears before poly(ethy1ene lA-it 
poly(4-/?-anisoylstyrcncj appear^ 
zoylstyrene). s 

l.' inultiidyijftg prefixes for various sub-tiiLiet;!,^^ 
dimediyl or trimethyl, are observed m 
ordaing rather than being grouped tog^t'^sj^ 
3rd edition of this Handbook. 

3. the locations of substitaents in otherwi«^^ 
polyisecs are taken as terdary indicators <;r^ 
numbers are arranged in increasing oi^r ^ 
point of difference. Thus, 2,3,8- comes ' ' ' 

Comments may include infoiniaiion as to the 
measureinerU and, whenever p(>^sible int<if!;\i5s^ 
ing the method of DSC raeasuiement 
conditions of measurement, thermal history, 
measurements were made as a function of 
variable such as molecular weight (/(MW)). 



2. Abbreviations 
HR 



OCR 

Xp 

TH 

DSC 

TMA 

DTA 

DMA 

MW 

A ) 

Mdpt 



Heating rate 
Cooling rate 
Zero coohng rate 



Tbmnal history 
IKffereQttal scanning i.<ii«x>iS!:^ 
Thermal mechanical asiip^,^ 
Differential thermal .jiisJjsi ' 
Dynamic mechanical ^ieijss* 
Molecular weight 
Function of a variable 
Midpoint 
Integration 
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F. TABLES OF GUSS TRANSITION TEMPERATURES OF POLYMERS 

TABLE 1. MAIN-CHAIN ACYCLIC CARBON POLYMERS 



1.1. POL¥(ACRYLICS) AND POLY^THACRYUCS) 

1.1.1. POLY(ACRYLIC ACID) AND POLY(ACRYUC ACID ESTERS) 

"■4>Poly(a«ylte acid) 9a)3-01-4 

Pcly(l-adiunanty) acrylate) 
PolyCadamantyl crotonate) 

Poly(adamantyl sotbate) j 
PblyCbeozyl aeryte) 



VI I'm GIASS TTiANSITION TEM«RATURB Of TOtYMEES 
TA8L£1. confd 



Polymer 

Poly(2-etliylbttty] acrylate) 
««|»Poly(2-£thylhexyl aciyliMe) 
PolyCfenocenjMyi acrylaB) 
PplyCfcnocergtaettiyi aotylate) 
Pbly(3-fluofoalkyI a-fluomacsylate) 
Poly{'WluciKMiJkyi a-fluoromylate) 
Po}y(5-flu(H!o^yl OE-fluctroaciylate) 
Poi^8-flU(i«da%l c»-fluoroacrytate) 
PoIy(17-fliio(qall^l ot-fluwomaylate) 
PolyCflMrameOiyl aciylue) 
PbJy{fl»furyi swiyiate) 
Po!y(lH. lH-h«ftafl«OK^tyl acrylate) 
Po!y(5,5A6.7J.7-hepml{iKKO-3-<»K*ieptyl aciylate) 
Poly(2,2.3.3,5,3,5-heptanuoro-4-oxjipentyl acrytate) 
Poly{hcptafluoro-2-propyl acrykle) 

PolyOieptyl acrylate) 

Poly|2-heplyl acrylate) 

PolyChexadecyl acrylate) 

Pnly( 1 H, lH,3H-hexaflUorobulyl toylate) 

PolyChexyl acryJase) 

PolyO-JqfdiwtyaUcanoatc) 
*^Poly(ispbomyl aciylate) convendonai 

*^5(Poly(isotmtyl acrylate) 
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Remarks 

Bnttle point 
Brittle point 
No experitnental details 
DSC heating rate 



27S-2$3 No details onx sampk 



Brittle point 

Brittle poiia 
Brittle point 



Q^if Brittle point 



Poly(magnesium acrylate) 
Poly{3-metho!cybutyl acrylate) 
Poly(2-raclhoxycarlxinylphenyl aci^iaie) 
Pdly^-inethOitycatbonylphenyl actyialie) 
Poly(4-methoxycarbony)phenyl acrylate) 
Poly(2-methoxyethyl acrylate) 
Poly(4-methoxy^ienyl asylate) 
Poly(3-tnettioxyptopyl acrylate) 
Po^(n«d)y! actylate) convenaonal 



head to head 

Poly(2-ineihylbutyl acrylate) 
Poly{3-mcthylbutyl acrylate) 
Poly(2-incthyl-7-elhyl-4-undccyl acrylate) 
Poly(2-methy!pentyl »»ylate) 
Pol>(2-naphthyl acrjiate) 
Poly(neopcmyl acrylate) 
Poly(lH,lH-nonafluor(>>4-oxahexyI acrylate) 
PoWlItlH-nonafluotopentyl aciylate) 
Pp^<noDyl aciylate) 

Poly(octyl acrylate) 
Poiy(2-octyl acrylate) 
Poly{lH,lH,5H-octaauoropeBtyl acrylatt) 
Poly(pentabrc>mobeazyl acrylate) 
Poly(peatachloroplienyl acrylate) 
Pply(lH,IH-pcnKidecaflBOtooctyl acrylate) 
Poly(lH,m-peotafluaroi»opyl acrytate) 
Poly(»-pentyI acrylate) 



Briltli; poini 
Brittle point 
BiitUe point 



Brittle point 
Brittle poiot 
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